A new enzyme marker for striatal compartmentalization: NADPH diaphorase activity in the caudate nucleus and putamen of the cat.
The distribution of dihydronicotinamide adenine dinucleotide phosphate diaphorase (NADPH diaphorase) was studied by enzyme histochemistry in the striatum of the adult cat. Neurons and neuropil expressing NADPH diaphorase activity were found throughout the striatum. The diaphorase-positive neurons formed a sparse population of medium-sized cells. In the caudate nucleus they were recognized by antisera against somatostatin 14, somatostatin 28(1-12), neuropeptide Y and avian pancreatic polypeptide. The diaphorase activity of the striatal neuropil was characterized by a modular organization that was particularly distinct in the caudate nucleus. This organization was analyzed by comparing the patterns of diaphorase staining with the distribution of acetylcholinesterase activity in adjacent sections. The NADPH diaphorase activity was found to be dense in the acetylcholinesterase-rich matrix of the caudate nucleus, but weak in the acetylcholinesterase-poor compartments known as striosomes. Because of the colocalization of perikaryal NADPH diaphorase activity and somatostatinlike immunoreactivity, a comparison was also made between the distribution of diaphorase staining and immunostaining for somatostatinlike peptide in the striatal neuropil. Both observed striosomal ordering, so that the acetylcholinesterase-poor zones detected in adjoining sections corresponded to regions of low somatostatinlike immunoreactivity as well as low NADPH diaphorase staining. In some regions striosomes were more clearly delineated in the stains for diaphorase and somatostatinlike suggest that NADPH diaphorase may be a sensitive marker for the somatostatinergic neuropil as well as the somatostatinergic perikarya of the striatum, and that this enzyme could prove valuable in attempts to differentiate the processes of intrinsic somatostatin-containing fibers from any extrinsic somatostatin afferents that may exist.